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INTRODUCTION
The Mackinaw River lies within the Grand Prairie Natural Division (Schwegman et
al. 1973), is approximately 200 km long, and drains approximately 728,000 km2 area in
Tazewell, McLean, Woodford, Mason, Livingston, and Ford counties (IDNR 1997).
While 66% of landuse in the basin is devoted to row crops, the land surrounding Panther
Creek and the middle Mackinaw River northwest of Bloomington has been designated as a
state Resource Rich Area (RRA) (IDNR 1996). This designation is based upon the river
having a forested floodplain, the presence of 43.2 km of Biologically Significant Streams,
several natural areas and preserves, and heritage sites located in the basin.
Efforts are ongoing to voluntarily enlist landowners in the basin to adopt better land
management practices to maintain current levels of, and affect an improvement in, basin
water quality, wildlife habitat, and regional biodiversity. The Nature Conservancy enlisted
the help of the Illinois Natural History Survey (INHS), specifically Dr. R. Edward DeWalt
of the Center for Biodiversity, to conduct pre- and post-management aquatic
macroinvertebrate sampling, sample processing, and specimen identification in two
unnamed tributaries of the Mackinaw River near Colfax, Illinois. The objective of this
study is to quantitatively document the current species richness, biotic index values, and
species relative proportions in one "control" and one "treatment" stream. This
characterization will occur before and after the implementation of best management
practices (BMP) in the treatment stream, in order to determine if BMPs have a significant
effect on stream health, with aquatic macroinvertebrates being an index of health.
METHODOLOGY
Two streams were sampled at two locations each. One stream, an unnamed
tributary of the Mackinaw River locally known as Frog Alley, constituted a control stream
where presumably no changes in land use practices would occur over the life of the project.
The treatment stream, again unnamed but locally referred to as Bray Creek, would undergo
best management practices at locations above the downstream-most site. These are
scheduled to take place after a two year pre-treatment time period. Site visits follow
descriptions in Table 1.
Table 1. Sampling events and progress in sample processing. X=samples collected, XX=
macroinvertebrates sorted, XXX= macroinvertebrates identified and enumerated.
May Dec May Dec May Nov May Nov
SitesI Dates-4 1999 1999 2000 2000 2001 2001 2002 2002
Bray Creek, downstream XXX XX XXX XX XX X X X
Frog Alley, downstream XXX XX XXX XX XX X X X
Bray Creek, upstream XXX XX XXX XX XX X X X
Frog Alley, upstream XXX XX XXX XX XX X X X
Riffles were chosen as the least variable and most easily sampled habitat in these streams.
All streams had riffles. A Hess sampler, a cylinder with a screened entrance for water and
a fine mesh net for exit of water and sample debris, was used to collect eight quantitative
sample units from each stream site. These sample units were taken from riffles from
throughout a 300-m reach, both above and below bridge access points. Sampling
proceeded in an upstream fashion so as not to disturb macroinvertebrates during the
sampling procedure. The Hess sampler placement occurred near the middle of riffles
where current velocities were highest and substrates were coarsest. During fall 1999, a
Surber sampler was used to collect samples. This is a rectangular net with a trailing mesh
bag that permits sampling in shallow, flowing water. Mild-to-moderate drought reduced
streams to a trickle at this time, necessitating the change in devise.
Macroinvertebrates and sample debris were agitated to a depth of 10 cm from bottom
substrates within the sampler. Coarse substrates were inspected individually to dislodge
large and well-attached macroinvertebrates. Sample debris were transferred to
appropriately labeled containers and preserved with enough 95% ethanol to yield an
approximate 70% mixture.
Samples were generally large and densely populated, with a variety of macroinvertebrates.
This density of organisms necessitated a 1/3 to 1/6 subsampling of all samples in order to
maintain the projected budget costs established in the contract. A sample was placed in a
tray and evenly distributed. Occasionally, the presence of long filamentous algae required
the cutting of this material into short lengths that would more easily distribute. A tightly-
fitting plastic divider was used to produce subsample units. All materials were removed
from that subunit and the invertebrates sorted and preserved.
Macroinvertebrate specimen identification was to the lowest possible taxonomic level,
generally to genus, species groups, and in some cases species. The experimental design
fits a Repeated Measures Analysis of Variance design with time and treatment as factors
and species richness, biotic index values, proportions of functional feeding groups present,
and the relative proportions of dominant taxa as dependent variables. The Hilsenhoff
Biotic Index (HBI) was employed to provide an overall index of stream disturbance
(Hilsenhoff 1987, Barbour et al. 1999). This index is calculated as a weighted average of
taxon-specific tolerance values. Values range from 0 to 10 for each taxon, producing a
scale of 0 to 10 for the overall index. A score of 10 indicates extreme disturbance and/or
organic pollution, while lower values indicate a community in better condition.
Site Descriptions
Bray Creek (trib. 2, downstream site): IL: McClean Co.; unn. trib. Mackinaw R. (Bray
Cr.), 2 km SSW Colfax @ Co.-Rd. 1800N; 40.5440 N Lat. -88.6267 W Long. This is
an agricultural drainage, channelized, 3-5 m wide, once ditched, and cleared of most trees.
This drainage has been in this condition for many decades. The riparian zone consists of a
60-ft grass buffer with scattered trees. The stream has a moderately fast flow in the spring,
and usually maintains flow even in drought years. Substrate is coarse with gravel and
cobble fractions providing approximately 70% of total. Sand contributed the remainder.
The stream provides adequate habitat for fish and invertebrates with undercut banks, pools
of varied depth, with interstices of coarse substrates providing refugia. Levees had been
built up by dredging long ago. Stream banks were remarkably stable for being cut so
steeply. This stream has good potential for a rapid response to improvements in
management. Tree planting would return the balance of nutrient sources to an
allochthanous basis.
Frog Alley (Tributary 3, downstream): IL: McLean Co., Unn. trib. Mackinaw River (Frog
Alley) @ Co.-Rd. 1800N, 6 km ESE Colfax. 40.5436 N Lat. -88.5017 W Long. This too
is an agricultural drainage, 3 to 5-m wide, channelized, ditched, and cleared of all trees.
Riparian zone is grass about <10 m wide on both sides. The stream has a moderately fast
flow in the spring with slower, sometimes intermittent, flows in the fall and winter.
Substrates are finer than downstream Bray Creek, with sand contributing over 50% of the
total. The stream provides less than adequate habitat for fish and invertebrates due to the
absence of undercut banks and pools of varied depth. Levees had been built up by
dredging. Stream banks were less stable than at the Bray Creek downstream site, as
evidenced by the bank failure in several locations. Sand deposition resulted due to this
bank failure. Overall, this site demonstrated poorer habitat quality than found at the Bray
Creek downstream site.
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Frog Alley (trib. 3, upstream): IL: McClean Co., 6 km SE Colfax, Co.-Rd. 1600N;
40.5149 N Latitude, 88.6057 W Longitude. Again, an agricultural drainage, 1 to 2-m
wide, largely cleared of trees, but not ditched or channelized. The riparian zone is in cattle
pasture, not now in use, that is about 10-m wide on least buffered side. The landowner
regularly bums this area. The stream has a moderately fast flow in the spring, but has
dried to isolated pools in the fall and winter. Substrates are coarse with gravel and cobble
fractions providing approximately 70% of total. The stream provides adequate habitat for
fish and invertebrates with undercut banks, pools of varied depth, and interstices of coarse
substrate providing refugia. Bank structure was fairly natural without the deep channels
seen at other sites. This stream has good potential for a rapid response to improvements in
management. Tree planting would return the balance of nutrient sources to an
allochthanous basis and allow for greater water storage during flooding.
Bray Creek (trib. 2, upstream site): IL: McClean Co., 7 km SSW Colfax, Co.-Rd. 1600N;
40.5153 N Latitude, 88.6588 W Longitude. This stream is 2 to 3-m wide, cleared of
trees, ditched and channelized. The Riparian zone is cattle pasture that is about 15-m wide
on both sides of the stream. Cattle are fenced into this stream levee and bank slope, which
results in deep ruts in the slopes and broken bank structure. Cattle wastes were abundant
on the slopes and in the channel. Substrates were the finest grained of all sites with sand
and silt contributing approximately 70% of total, and overlying original coarser substrates.
The stream provided little habitat for fish and invertebrates due to the broken banks and
fine, unstable substrates. Exclusion of cattle from the drainage, bank stabilization, and
planting of trees will be necessary to rehabilitate this stream.
PRELIMINARY RESULTS
Aquatic Macroinvertebrate Abundance
A subsample adjusted 75,329 specimens have been examined for May 1999 and 2000
samples (Table 2). Mean abundance of macroinvertebrates varied dramatically
across the four locations (Fig. 1). Downstream sites supported greater densities of
macroinvertebrates compared to upstream sites, within and across drainages. Upstream
sites were not appreciably different from each other.
Macroinvertebrate Species Richness
Ninety-eight taxa (at a variety of taxonomic resolutions, but mostly at generic level) were
identified from May 1999 and 2000 samples (Table 2). Little consistent difference in total
taxa richness was noted across the sites, with the exception of the upstream Frog Alley site
(Fig. 2). The latter provided a fairly depauperate fauna.
EPT richness totaled 20 taxa across all sites, with Ephemeroptera contributing half of that
total (Table 2). EPT richness was low across the four sites (Fig. 3). Illinois Department of
Natural Resources Critical Trends Assessment Program (CTAP) data demonstrated these
values to be in the lower 50 th percentile for streams in the state. CTAP data results rely on
a lower unit effort, so the Mackinaw sites percentile ranking is most likely inflated.
Dominance and Community Similarity
Collector-gatherers and grazers dominated the macroinvertebrate assemblage. These
included large numbers of the chironomid midge Cricotopus/ Orthocladius spp., the riffle
beetle Stenelmis sexlineata, and the baetid mayfly Plauditus sp. These taxa benefit from the
lack of canopy cover and nutrient enrichment that promote lush algal growth characteristic
of agricultural drainages. A unique fauna occurred at upstream Frog Alley, where the
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perlodid stonefly Isoperla nana contributed 100-300 individuals per sample. The
abundance of this taxon here is one-to-two orders of magnitude greater than at the other
locations (Table 2).
Hilsenhoff Biotic Index (HBI)
The HBI index similar at three of the four sites in the study, with upstream Frog Alley
having the lowest (best) HBI score (Fig. 4). These values rate water quality conditions as
"fair" and suggest "fairly significant organic pollution" (Hilsenhoff 1987) or substantial
drainage disturbance.
DISCUSSION
The EPT richness and HBI values at these sites are commensurate with a highly disturbed,
agricultural landscape. Some differences between sites were apparent in mean abundance
and EPT richness, most notably at the downstream locations. The upstream Frog Alley
location produced a unique faunal assemblage, possibly owing to its small size and
propensity to dry to pools by fall.
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FIGURE LEGENDS
Fig. 1. Mean abundance of macroinvertebrates from four Mackinaw River headwater
stream sites collected May 1999 and 2000.
Fig. 2. Mean macroinvertebrate taxa richness from four Mackinaw River headwater stream
sites collected May .1999 and 2000.
Fig. 3. Mean EPT taxa richness from four Mackinaw River headwater stream sites
collected May 1999 and 2000.
Fig. 4. Mean Hilsenhoff Biotic Index from four Mackinaw River headwater stream sites
collected May 1999 and 2000.
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